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(54) ANTENNA MULTICOUPLER 

(57)Abstract 

PURPOSE: To miniaturize the antenna multicoupler 
without degrading filter characteristic by composing the 
antenna multicoupler of a band pass filter composed of a 
surface acoustic wave filter for a filter for reception. 
CONSTITUTION: A transmitting signal outputted to an 
antenna 1 is radiated into air, a transmitting signal 
turning into the side of a filter 3 for reception is 
bypassed through a matching circuit (1/4 wavelength 
transmission line) 7 and a trap circuit 4 to the ground 
side, and the flow into the filter 3 for reception is 
blocked. On the other hand, a signal received by the 
antenna 1 is inputted through a matching circuit 5 to the 
filter 3 for reception without being bypassed through the 
matching circuit 7 and the trap circuit 4 to the ground 
side, and outputted from an output terminal Rx to a 
receiver after being limited into a prescribed band. In 
this case, since the filter 3 for reception is composed of 
the band pass filter composed of the surface acoustic 
wave filter, the antenna multicoupler can be miniaturized 

rather than the case of using the band pass filter using a conventional dielectric resonator as 
the filter for reception. 
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[Title of the Invention] Antenna Multicoupler 

[Claims] 

[Claim 1] 

An antenna multicoupler interposed between an antenna and 
a transmitter/a receiver to limit a transmission signal and a 
reception signal to respective predetermined bands , and 
characterized by comprising a reception filter composed of a 
band pass filter using a surface acoustic wave. 
[Claim 2] 

An antenna multicoupler according to claim 1 , 
characterized in that matching circuits are provided at input 
and output ends of the reception filter , respectively. 
[Claim 3] 

An antenna multicoupler according to claim 1, 
characterized in that a trap circuit which prevents said 
transmission signal is provided at an input end of said reception 
filter. 
[Claim 4] 

An antenna multicoupler according to claim 3, 
characterized in that said trap circuit is composed of a resonance 
circuit having a series resonance characteristic at said 
transmission signal band. 
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[Claim 5] 

An antenna multicoupler according to claim 4, 
characterized in that a matching circuit composed of a 
transmission line of 1/4 wavelength is interposed between an 
output end of said transmission filter and an input end of the 
trap circuit. 
[Claim 6] 

An antenna multicoupler according to claim 3, 
characterized in that said trap circuit is composed of a resonance 
circuit having a parallel resonance characteristic at said 
transmission signal band. 
[Claim 7] 

An antenna multicoupler according to claim 6, 
characterized in that said trap circuit is a series circuit 
comprising a capacitor and a coaxial resonator of 1/4 wavelength 
and interposed between the output end of said transmission filter 
and the input end of the reception filter. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] 

The present invention relates to an antenna multicoupler 
which is interposed between an antenna and a transmitter/a 
receiver to limit a transmission signal and a reception signal 
to respective predetermined bands. 
[0002] 



[Prior Art] 

Fig. 6 illustrates an example of a circuit constitution 
of a conventional antenna multicoupler which is interposed 
between an antenna and a transmitter/a receiver of a mobile 
communication apparatus such as an automobile telephone, for 
example . 
[0003] 

The antenna multicoupler shown in the drawing comprises 
a transmission filter 10 and a reception filter 11 composed of 
bandpass filters (referred to as BPF hereinafter) . Inaddition, 
reference character Tx designates an input terminal to which 
a transmission signal is input, reference character Rx designates 
an output terminal from which a reception signal is output, and 
reference character ANT designates an input/output terminal to 
and from which the transmission signal and the reception signal 
is input and output to the antenna. 
[0004] 

In addition, Fig. 7 illustrates another example of a 
circuit constitution of the conventional antenna multicoupler, 
in which the reception filter 11 is composed of the BPF and the 
transmission filter 10 is composed of a band elimination filter 
(referred to as BEF hereinafter) in order to reduce an insertion 
loss . 
[0005] 

Then , as the BPF and the BEF used in the antenna multicoupler 
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at a high frequency region, a dielectric filter is used, which 
comprises a dielectric coaxial resonator of 1/4 wavelength with 
a short termination in which inside and outside surfaces and 
one end surface of a dielectric material such as cylindrical 
ceramics are coated with an electroconductive material. 
[0006] 

[Problems that the Invention is to Solve] 

According to the conventional antenna multicoupler , since 
the dielectric filter is used as the transmission filter 10 and 
the reception filter 11, it is difficult to implement 
miniaturization. More specifically, when the size of the 
dielectric coaxial resonator constituting the dielectric filter 
is reduced, Q (acuteness) is lowered and an insertion loss of 
the filter is increased. Therefore, when the antenna 
multicoupler is composed of the dielectric filter only, there 
is a limit of miniaturization while a desired filter 
characteristic is secured. 
[0007] 

Meanwhile, high power resistance is required in the 
transmission filter 10 but the same high level of the power 
resistance as in the transmission filter 10 is not required in 
the reception filter 11 in the antenna multicoupler . Therefore, 
it is considered to miniaturize the antenna multicoupler by 
constituting the reception filter 10 with another filter circuit 
with small power resistance which does not use the dielectric 
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coaxial resonator . 
[0008] 

However, when the reception filter 11 is composed of the 
filter circuit with small power resistance and it is combined 
with the transmission filter 10 composed of the dielectric filter, 
there arises another problem in which the transmission signal 
of large power output from the transmission filter 10 flows into 
the side of the reception filter 11 and the reception filter 
11 is damaged. 
[0009] 

The present invention was made in view of the above problems - 
and it is an obj ect of the present invention to provide an antenna 
multicoupler which can be miniaturized without degrading a 
characteristic and reliability. 
[0010] 

[Means of Solving the Problems] 

In order to solve the above problems , the present invention 
provides an antenna multicoupler which is interposed between 
an antenna and a transmitter/a receiver to limit a transmission 
signal and a reception signal to respective predetermined bands 
and comprises. a reception filter composed of a band pass filter 
using a surface acoustic wave. 
[0011] 

In addition, preferably, matching circuits may be provided 
at an input end and an output end of the reception filter, 
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respectively. 
[0012] 

Furthermore, according to the present invention, a trap 
circuit which prevents the transmission signal is provided at 
the input end of the reception filter. 
[0013] 

The trap circuit is composed of a resonance circuit having 
a series resonance characteristic or a parallel resonance 
characteristic at the transmission signal band. When the trap 
circuit is composed of a resonance circuit having the series 
resonance characteristic, preferably, a matching circuit 
composed of a transmission line of 1/4 wavelength may as well 
be interposed between an output end of the transmission filter 
and an input end of the trap circuit. 
[0014] 

In addition, when the trap circuit is composed of the 
resonance circuit having the parallel resonance characteristic , 
a series circuit comprising a capacitor and a coaxial resonator 
of 1/4 wavelength may as well be interposed between the output 
end of the transmission filter and the input end of the reception 
filter. 
[0015] 

[Operation of the Invention] 

According to the present invention of claim 1, a filter 
circuit constituting an antenna multicoupler is miniaturized 
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by constituting a reception filter by a band pass filter using 

a surface acoustic wave. 

[0016] 

Furthermore, according to the present invention of claim 

2, a transmission loss of input/output signals at input/output 
ends of the reception filter is reduced by matching circuits. 
[0017] 

Furthermore, according to the present invention of claim 

3 , a transmission signal is prevented from flowing into the band 
pass filter using the surface acoustic wave by a trap circuit 
and the reception filter is prevented from being damaged by the 
flowing- in of the transmission signal. 

[0018] 

Furthermore, according to the present invention of claim 

4, the trap circuit resonates in series at a frequency of a 
transmission signal band and the transmission signal is bypassed 
by the trap circuit and prevented from flowing in the reception 
filter . 

[0019] 

Furthermore, according to the present invention of claim 

5, impedance matching is performed between the output end of 
a transmission signal circuit and the trap circuit by a 
transmission line of 1/4 wavelength and the transmission signal 
is effectively transmitted to the trap circuit. As a result, 
efficiency for preventing the transmission signal by the trap 
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circuit is improved. 
[0020] 

Furthermore, according to the present invention of claim 
6, the trap circuit resonates in parallel at a frequency of the 
transmission signal band and input impedance into the reception 
filter is increased, so that the transmission signal is prevented 
from flowing into the reception filter. 
[0021] 

Furthermore, according to the present invention of claim 
7 , a coaxial resonator of 1/4 wavelength has a parallel resonance 
point at the transmission signal band and the input impedance 
into the reception filter is largely increased, whereby the 
transmission signal is prevented from flowing into the reception 
filter. 
[0022] 

[Embodiment] 

Fig. 1 illustrates a circuit constitution of an antenna 
multicoupler according to the present invention. Referring to 
the drawing, reference character Tx designates an input terminal 
to which a transmission signal is input, reference character 
Rx designates an output terminal from which a reception signal 
is output , and reference character ANT designates an input/output 
shared terminal to and from which the transmission signal and 
the reception signal is input and output. The input terminal 
Tx and the output terminal Rx are connected to a transmitter 
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or transmission circuit and a receiver or a reception circuit 
(not shown) , respectively and the input/output shared terminal 

ANT is connected to an antenna 1. 
[0023] 

In addition , reference numeral 2 designates a transmission 
filter which limits a band of the transmission signal input from 
the input terminal Tx to a predetermined band, which is composed 
of BEF formed of a dielectric coaxial resonator shown in Fig. 
2, for example. 
[0024] 

Fig. 2 illustrates a three-stage BEF in which series 
circuits Si comprising dielectric coaxial resonators 0i of 1/4 
wavelength and capacitors Ci (i = 1 to 3) are cascade connected 
by transmission lines Dl and D2 of the 1/4 wavelength formed 
of a strip line, for example. 
[0025] 

In addition, the number of connection stages of the series 
circuits can be set appropriately according to a filter 
characteristic. In addition, the transmission lines Dl and D2 
may be replaced with a 7t type LC equivalent circuit. 
[0026] 

Referring to Fig. 1 again, reference numeral 3 designates 
a reception filter which limits the band of the reception signal 
received by the antenna 1 to a predetermined band and removes 
an unnecessary signal, which is composed of a BPF comprising 
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a well-known surface acoustic filter. 
[0027] 

In addition , reference numeral 4 designates a trap circuit 
which removes a transmission signal output from the transmission 
filter 2, which prevents the transmission signal from flowing 
around the BPF 3 . The trap circuit 4 is a series circuit 
comprising a capacitor Ct and a dielectric coaxial resonator 
0t of a 1/4 wavelength, which is provided between an input end 
a of the reception filter 3 and the earth. 
[0028] 

The trap circuit 4 is equivalently replaced with an LC 
parallel circuit comprising a coil Lo and a capacitor Co and 
a series circuit comprising the capacitor Ct shown in Fig. 3. 
Its series resonance frequency is set at a transmission frequency 
Since impedance of the trap circuit 4 is very small at a series 
resonance point, the transmission signal output from the 
transmission filter 2 is bypassed to the earth through the trap 
circuit 4 and will not enter the reception filter 3 at a subsequent 
stage . 
[0029] 

In addition, instead of the dielectric coaxial resonator 
9t, the LC parallel circuit comprising the capacitor Co and the 
coil Lo may be used. 
[0030] 

L type of LC circuits 5 and 6 provided at input and output 
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ends of the BPF 3 are matching circuits of the reception filter 
(surface acoustic wave filter) 3. The matching circuit 5 
performs impedance matching between the reception filter 3 and 
transmission line of 1/4 wavelength to be described later at 
a reception band. The matching circuit 6 performs impedance 
matching between the reception filter 3 and a receiver (not shown) 
at the reception band. A transmission loss between the antenna 
1 and the reception filter 3 and between the reception filter 
3 and the receiver can be reduced by the matching circuits 5 
and 6 . 
[0031] 

Furthermore , reference numeral 7 is a matching circuit 
between the transmission filter 2 and the trap circuit 4, which 
is composed of a transmission line of 1/4 wavelength comprising 
a microstrip line, for example. The transmission line 7 
transforms the impedance at an end point a on the side of the 
trap circuit 4 to low impedance (*0) at the transmission band 
so as to match the impedance at the time of series resonance 
of the trap circuit 4 . Thus , most part of the transmission signal 
transmitted to the reception filter 3 by the transmission line 
7 is bypassed to the earth through the trap circuit 4 and prevented 
from being transmitted to the reception filter 3. 
[0032] 

According to the above constitution, an unnecessary 
frequency of the transmission signal input from the input 
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terminal Tx is removed by the transmission filter 2 and part 
thereof is input to the reception filter 3 and the rest of them 
is output to the antenna 1 . 
[0033] 

The transmission signal output to the antenna 1 is radiated 
to air and the transmission signal into the side of the reception 
filter 3 is bypassed to the side of the earth through the matching 
circuit (transmission line of 1/4 wavelength) 7 and the trap 
circuit 4 , so that it is prevented from flowing into the reception 
filter 3. 
[0034] 

Meanwhile, the reception signal received by the antenna 
1 is not bypassed to the side of the earth by the matching circuit 
7 and the trap circuit 4 and input to the reception filter 3 
through the matching circuit 5. After it is limited to the 
predetermined band, it is output from the output terminal Rx 
to the receiver. 
[0035] 

As described above, since the reception filter 3 is 
composed of the BPF formed of the surface acoustic wave filter, 
the antenna multicoupler can be further miniaturized as compared 
with a conventional case where the BPF using a dielectric 
resonator 0 is used as the reception filter 3. 
[0036] 

In addition, since the transmission filter 2 is composed 
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of the BEP using the dielectric resonator 0 and the reception 
filter 3 is composed of the BPF comprising the surface acoustic 
filter, the antenna multicoupler can be miniaturized without 
degrading both characteristics of the transmission filter 2 and 
the reception filter 3 . 
[0037] 

In addition, since the matching circuits 5 and 6 are 
provided at the input and output ends of the reception filter 
3 composed of the surface acoustic wave filter, the reception 
signal can be transmitted to the receiver with a small 
transmission loss . 
[0038] 

Furthermore, since the trap circuit 4 composed of the 
resonance circuit having a series resonance characteristic is 
provided at the input end a of the reception filter 3, the 
transmission signal is prevented from flowing into the reception 
filter 3 by the trap circuit 4 and the reception filter 3 is 
not damaged by the transmission signal of high power. 
[0039] 

Furthermore, when the trap circuit 4 is provided, since 
the matching circuit 7 composed of the transmission line of 1/4 
wavelength is interposed between the output end of the 
transmission filter 2 and the trap circuit 4, the transmission 
signal can be efficiently bypassed to the side of the earth through 
the trap circuit 4 and the efficiency for preventing the 
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transmission signal from flowing into the reception filter 3 

is improved. 

[0040] 

Fig. 4 illustrates a circuit constitution of an antenna 
multicoupler according to another embodiment of the present 
invention. Although the resonance circuit having the series 
resonance characteristic is used as the trap circuit in the above 
embodiment, according to this embodiment , a resonance circuit 
having the parallel resonance characteristic is used as the trap 
circuit. 
[0041] 

According to the antenna multicoupler shown in the drawing, 
a trap circuit 4 ' is inserted in series into a signal line instead 
of the trap circuit 4 and the matching circuit 7 shown in Fig. 
1. 

[0042] 

The trap circuit 4' is a series circuit comprising a 
capacitor Ct' and a dielectric coaxial resonator 9t' of 1/4 
wavelength like the trap circuit 4 and a resonance point (parallel 
resonance frequency) of the dielectric coaxial resonator 0t' 
is set at the transmission frequency band. The impedance of 

the trap circuit 4' becomes 00 at the transmission frequency 
band and the transmission signal is prevented from flowing into 
the side of the reception filter 3. 
[0043] 
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In addition, the LC parallel circuit comprising the 
capacitor Co and the coil Lo may be used instead of the dielectric 
coaxial resonator 9t'. 
[0044] 

Fig. 5 is a schematic view showing a pass characteristic 
of the trap circuit 4'. The series circuit comprising the 
capacitor Ct' and the dielectric coaxial resonator 0t' becomes 
a trap on the higher side as shown by a pass characteristic A 
in the drawing. Meanwhile, when the capacitor Ct' is replaced 
with the coil f it becomes a trap on the lower side as shown by 
a pass characteristic B in the drawing. 
[0045] 

Therefore, when the transmission band is higher than the 
reception band, the trap circuit 4 'composed of the series circuit 
compris ing the capacitor Ct ' and the dielectric coaxial resonator 
6t' is used and when the transmission band is lower than the 
reception band, the trap circuit 4 'composed of the series circuit 
comprising the coil and the dielectric coaxial resonator Gt'is 
used. 
[0046] 

According to this embodiment, since the matching circuit 
7 composed of the transmission line of 1/4 wavelength is not 
necessary, there is an advantage of the simple constitution. 
In addition, since the frequency band to be prevented is decided 
by the resonance frequency of the dielectric coaxial resonator 
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0t', it does not come under an influence such as variation in 
the capacitor Ct' or temperature change and the trap frequency 
becomes stable . 
[0047] 

[Effect of the Invention] 

' As described above, according to the present invention, 
since the reception filter is composed of the band pass filter 
composed of the surface acoustic filter , the antenna multicoupler 
can be miniaturized without degrading the filter characteristic. 
[0048] 

Furthermore, since the matching circuits are provided at 
the input end and the output end of the reception filter, the 
transmission signal can be transmitted with a small transmission 
loss. 
[0049] 

Still further, since the trap circuit for preventing the 
transmission signal is provided at the input end of the reception 
filter, the reception filter is not damaged by the flowing-in 
of the transmission signal , so that reliability can be improved. 
[0050] 

In addition, since the trap circuit is constituted by the 
resonance circuit having the series resonance characteristic 
or the parallel resonance characteristic at the transmission 
s ignal band , the transmis s ion signal can be effectively prevented 
from flowing in the reception filter. 
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[0051] 

In the trap circuit constituted by the resonance circuit 
having the series resonance characteristic, since the matching 
circuit composed of the transmission line of 1/4 wavelength is 
interposed between the trap circuit and the output end of the 
transmission filter, the transmission signal is bypassed to the 
side of the earth through the matching circuit and the trap circuit , 
so that the effect of the trap circuit can be improved. 
[Brief Description of the Drawings] 

[Fig. 1] It illustrates a circuit constitution of an antenna 
multicoupler according to the present invention. 
[Fig. 2] It illustrates an example of a circuit constitution 
of a BEF 

[Fig. 3] It illustrates an equivalent circuit of a trap circuit. 
[Fig. 4] It illustrates a circuit constitution of an antenna 
multicoupler according to another embodiment of the present 
invention . 

[Fig. 5] It illustrates a pass characteristic of the trap 
circuit. 

[Fig. 6] It illustrates an example of a constitution of a 
conventional antenna multicoupler. 

[Fig. 7] It illustrates another example of a constitution of 
a conventional antenna multicoupler. 
[Description of the reference numerals and signs] 
1 Antenna 

17 



2 Transmission filter 

3 Reception filter 

4 , 4 ' Trap circuit 

5, 6, 7 Matching circuit 

CI to C3, Ct, Ct f , Co Capacitor 

Dl, D2 Transmission line of 1/4 wavelength 

01 to 03 , 0t, 0t f Dielectric coaxial resonator 

Tx Input terminal 

Rx Output terminal 

ANT Input/output shared terminal 
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Fig. 5 

1 Level 

2 Reflection characteristic 

3 Frequency 
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